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1 Introduction
The WI proposal to support the LTE Advanced inter-band Carrier Aggregation of Band 3 and Band 31was approved in RAN#65 [1]. One of WI objective is to specify the band-combination specific RF requirements for the inter-band CA scenarios. In this contribution, we provide co-existence studies for CA_B3_B31 and corresponding TP for Rel-13 2DL TR 36.8xx.
2 Discussion
Table 2-1 gives the harmonic products for band 3+ band 31 CA with 1UL. None of 2nd and 3rd harmonics fall into the own and any other receive bands. While 4th order harmonics may fall into partial UE receive band of Band 3. 
Table 2-1: 1UL B3 + B31 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	452.5
	457.5
	1710
	1785

	2nd order harmonics frequency range (MHz)
	905 to 915
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	1357.5 to 1372.5
	5130 to 5355

	4th order harmonics frequency range (MHz)
	1810 to 1830
	6840 to 7140


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 3 and band 31 DL carriers can be calculated as shown in table 2-2 below:
Table 2-2: Band 3 and Band 31 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	462.5
	467.5
	1805
	1880

	2nd order harmonics frequency range (MHz)
	925 to 935
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	1387.5 to 1402.5
	5415 to 5640

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	1337.5 to 1417.5
	2267.5 to 2347.5

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high(
&

(2*f1_low + f2_low)
	(2*f1_high – f2_low(
&

(2*f1_high + f2_high)
	(2*f2_low – f1_high(
&

(2*f2_low + f1_low)
	(2* f2_high – f1_low(
&

(2*f2_high + f1_high)

	IMD frequency range (MHz)
	870 to 955

2730 to 2815
	3142.5 to 3297.5
4072.5 to 4227.5

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2)
	(f1_high + 
max BW f2)
	(f2_low – 
max BW f1)
	(f2_high + 
max BW f1)

	IMD frequency range (MHz)
	442.5 to 487.5
	1800 to 1885


It can be seen from Table 2-2 that the 2nd harmonics of BS transmitting in Band 3 may fall into the BS receive band of Band 43 and none of 3rd harmonics may fall into the any E-UTRA operating BS receive band. It can also seen that 2nd IMD products may fall into the BS receive band of band 30 and band 40, meanwhile two-tone 3rd order IMD products may fall into Band 8, and the three-tone IMD products may fall into BS receive band of Band2, Band 25, Band31 Band 35 and Band39. 
It should be noted that Bands 2, 25, 30, 35and 39 are not intended for use in the same geographical area as Bands 3 and 31. Therefore, the focus here will be on the harmonics and IMD falling into Band 8, 40 and 43.With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 8, 40 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 31 BS transmitters do not share the same antenna with Band 8, 40 or 43 BS receiver. Regarding to the three-tone 3rd order IMD products may fall into BS receive band of Band 31, provided that Bands 3 BS transmitters do not share the same antenna with Band 31 BS receiver, it is expected that the IMD interference generated within the Band 31 receiver would be well below the receiver noise floor.
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LTE Advanced Carrier Aggregation of Band 3 and Band 31 (1 UL)
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6.2.x.1.1
Channel bandwidths per operating band for CA

6.2.x.1.2
Co-existence studies for 1UL/2DL

Table 6.2.x.1.2-1 gives the harmonic products for band 3+ band 31 CA with 1UL. None of 2nd and 3rd harmonics fall into the own and any other receive bands. While 4th order harmonics may fall into partial UE receive band of Band 3. 
Table 6.2.x.1.2-1: 1UL B3 + B31 harmonic products
	UE UL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	UL frequency (MHz)
	452.5
	457.5
	1710
	1785

	2nd order harmonics frequency range (MHz)
	905 to 915
	3420 to 3570

	3rd order harmonics frequency range (MHz)
	1357.5 to 1372.5
	5130 to 5355

	4th order harmonics frequency range (MHz)
	1810 to 1830
	6840 to 7140


The 2nd and 3rd order harmonics and IMD products caused in the BS by transmitting of band 3 and band 31 DL carriers can be calculated as shown in table 6.2.x.1.2-2 below:
Table 6.2.x.1.2-2: Band 3 and Band 31 DL harmonics and IMD products

	BS DL carriers
	f1_low
	f1_high
	f2_low
	f2_high

	DL frequency (MHz)
	462.5
	467.5
	1805
	1880

	2nd order harmonics frequency range (MHz)
	925 to 935
	3610 to 3760

	3rd order harmonics frequency range (MHz)
	1387.5 to 1402.5
	5415 to 5640

	Two-tone 2nd order IMD products
	(f2_low – f1_high(
	(f2_high – f1_low(
	(f2_low + f1_low(
	(f2_high + f1_high(

	IMD frequency range (MHz)
	1337.5 to 1417.5
	2267.5 to 2347.5

	Two-tone 3rd order IMD products
	(2*f1_low – f2_high(
&

(2*f1_low + f2_low)
	(2*f1_high – f2_low(
&

(2*f1_high + f2_high)
	(2*f2_low – f1_high(
&

(2*f2_low + f1_low)
	(2* f2_high – f1_low(
&

(2*f2_high + f1_high)

	IMD frequency range (MHz)
	870 to 955

2730 to 2815
	3142.5 to 3297.5
4072.5 to 4227.5

	Three-tone 3rd order IMD products
	(f1_low – 
max BW f2)
	(f1_high + 
max BW f2)
	(f2_low – 
max BW f1)
	(f2_high + 
max BW f1)

	IMD frequency range (MHz)
	442.5 to 487.5
	1800 to 1885


It can be seen from Table 6.2.x.1.2-2 that the 2nd harmonics of BS transmitting in Band 3 may fall into the BS receive band of Band 43 and none of 3rd harmonics may fall into the any E-UTRA operating BS receive band. It can also seen that 2nd IMD products may fall into the BS receive band of band 30 and band 40, meanwhile two-tone 3rd order IMD products may fall into Band 8, and the three-tone IMD products may fall into BS receive band of Band2, Band 25, Band31 Band 35 and Band39. 

It should be noted that Bands 2, 25, 30, 35and 39 are not intended for use in the same geographical area as Bands 3 and 31. Therefore, the focus here will be on the harmonics and IMD falling into Band 8, 40 and 43.With the performances of the current BS antenna system, transmit and receive path components, amplifiers, pre-distortion algorithms and filters, it is expected that the harmonics and IMD interference generated within the Band 8, 40 or 43 receiver would be well below the receiver noise floor eliminating the possibility of receiver desensitization, provided that Bands 31 BS transmitters do not share the same antenna with Band 8, 40 or 43 BS receiver. Regarding to the three-tone 3rd order IMD products may fall into BS receive band of Band 31, provided that Bands 3 BS transmitters do not share the same antenna with Band 31 BS receiver, it is expected that the IMD interference generated within the Band 31 receiver would be well below the receiver noise floor.
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